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Specification 
[Title of the Invention] 

Transmit -receive switching circuit of wireless 

device 

[Abstract] 

[Object] 

The present invention relates to a mobile wireless 
device or the like having a transmit -receive unit and 
aims particularly to provide a wireless device which 
eliminates the need for a VCO transmit-receive switching 
port by attaching a simple circuit thereto and prevents 
leakage of a transmission signal to the receiving side. 
[Constitution] 

The present invention is configured in such a 
manner that a synthesizer 2 and a transmit-receive 
changeover switch 5 are switched to a transmitting side 
in accordance with the output of an OR circuit 7, based 
on a write strobe signal 10 for oscillation frequency 
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data supplied from a control circuit 1 to the synthesizer 
2 and a transmission power on signal 12 supplied from the 
control circuit 1 to a transmitting circuit 3 to bring 
the transmitting circuit 3 to an active state, and the 
synthesizer 2 and the transmit -receive changeover switch 
5 are switched to a receiving side in accordance with the 
output of a predetermined time elapse timer 8 from the 
stop of the output of the OR circuit 7 to the 
disappearance of a transmission output. 

[What is claimed is] 

[Claim 1] 

1. A wireless device comprising: 

a synthesizer (2) having a VCO transmit -receive 
switching terminal and capable of selectively outputting 
either a transmitting carrier frequency signal or a 
receiving local oscillation signal; 

a transmitting circuit (3) inputted with the 
carrier frequency signal from the synthesizer (2) and for 
power -amplifying the carrier frequency signal; 

a receiving circuit (4) inputted with the local 
oscillation signal from the synthesizer (2) and for 
demodulating a received signal; 

a transmit -receive changeover switch (5) for 
selecting a transmission/reception signal at an antenna 
( 6 ) ; 

a control circuit (1) for controlling them; 
an OR circuit (7) which switches the synthesizer 
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(2) and the transmit -receive changeover switch (5) to a 
transmitting side in accordance with the output of ORing 
of both a write strobe signal (10) for oscillation 
frequency data supplied from the control circuit (1) to 
the synthesizer (2) and a transmission power on signal 
(12) supplied from the control circuit (1) to the 
transmitting circuit (3) to bring the transmitting 
circuit (3) to an active state; and 

a timer (8) which switches the synthesizer (2) and 
the transmit -receive changeover switch (5) to a receiving 
side in accordance with an output subsequent to the 
elapse of a predetermined time interval from the stop of 
the output of the OR circuit (7) to the disappearance of 
a transmission output. 

[Brief Description of the Drawings] 

[Fig. 1] 

Fig. 1 is a diagram showing one embodiment of a VCO 
transmit -receive switching circuit according to the 
present invention. 

[Fig. 2] 

Fig. 2 is a block diagram showing one example of a 
synthesizer having a transmit-receive switching terminal. 
[Fig. 3] 

Fig. 3 is an operation waveform diagram showing 
operation timings of Fig. 1. 

[Fig. 4] 

Fig. 4 is a block diagram illustrating an example 
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of a conventional VCO transmit-receive switching circuit. 
[Description of Reference numerals] 

1 ... one -chip microcomputer 

2 ... synthesizer 

3 ... transmitting circuit 

4 ... receiving circuit 

5 ... transmit-receive switching switch 

6 ... antenna 

7 ... OR circuit 

8 ... timer 

21 ... voltage controlled oscillator 

22 ... low pass filter 

23 ... phase comparator 

24 ... prescaler 

25 ... reference frequency oscillator 
[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Field of Application] 

The present invention relates to a mobile wireless 
device or the like having a transmit-receive unit, and 
particularly to a wireless device comprising a 
synthesizer using a voltage controlled oscillator VCO 
having a transmit-receive switching terminal. 

[ 0002 ] 

[Prior Art] 

As wireless devices each having a 
transmitting/receiving function, various types of ones 
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such as one whose transmission and reception frequencies 
are very close to each other, e.g., one whose 
transmission and reception frequencies fall within 30MHz, 
one whose transmission and reception frequencies are far 
away from each other in reverse, have been used according 
to their applications or purposes. A configuration of 
each of the wireless devices per se is also configured in 
conformity with those. When the transmission and 
reception frequencies are close to each other as in the 
former, for example, one synthesizer (SYNTH) common to 
the generation of a transmitting carrier wave, receiving 
local oscillations, etc. is used to change its 
oscillation frequency by a simple method such as a change 
in set data. On the other hand, when the transmission and 
reception frequencies are away from each other as in the 
latter, discrete synthesizers are used for transmission 
and reception respectively. Alternatively, one 
synthesizer with a transmit-receive switching terminal, 
which is sharable between transmission and reception 
thereby, has been used. 

[0003] 

A transmit-receive switching circuit section of a 
wireless device using a conventional synthesizer with a 
transmit-receive switching terminal is shown in Fig. 4. 

In the figure, reference numeral 1 indicates a 
microcomputer. In particular, a mobile wireless device or 
the like makes use of a one-chip microcomputer brought 
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into ROM form to minimize the number of parts attached 
thereoutside and achieve a reduction in size and cost 
thereof or the like. Reference numeral 2 indicates the 
above-described synthesizer with the transmit-receive 
switching terminal. In the figure, when a transmit- 
receive switching signal (T/R) 16 is set high in level, a 

transmitting carrier frequency signal is sent out (fo) . 
When the transmit-receive switching signal 16 is set low 
in level, a receiving local oscillation signal is sent 
out (fo) . A clock signal (CLK) 9, a strobe signal (STB) 

10 and data (DT) 11 are respectively synchronized with 
one another and supplied to the synthesizer 2. The data 

11 is used to set an output frequency of the synthesizer 
2 . 

[0004] 

The output signal (fo) 15 of the synthesizer 2 is 
supplied to a transmitting circuit (Tx) 3 and a receiving 
circuit (Rx) 4. The transmitting circuit 3 power- 
amplifies the transmitting carrier frequency signal and 
thereafter outputs it therefrom. The transmitting circuit 
3 is brought to an active state when a transmission power 
on signal (Ton) 12 shown in the figure is high in level. 
Further, the transmission power on signal 12 concurrently 
switches a transmit-receive changeover switch (SW) 5 
connected to an antenna (ANT) 6 and connects the antenna 
6 to the transmitting side when the transmission power on 
signal 12 is high in level . The receiving circuit 4 
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comprises a demodulator circuit which mixes the local 
oscillation signal outputted from the synthesizer 2 and a 
received signal inputted via the antenna 6 and the 
transmit -receive changeover switch 5 to perform frequency 
conversion, thereby obtaining an intended signal. When a 
receiving circuit on signal (Ron) 13 is high in level, 
the receiving circuit 4 is brought to an active state. 
[0005] 

[Problems to be Solved by the Invention] 

However, there was a need to provide a port 
dedicated to the transmit -receive switching signal (T/R) 

16 for performing switching between transmission and 
reception where the conventional transmit -receive 
switching circuit configuration was used as shown in Fig. 

4 . This would be an obstacle in order to lay out valuable 
ports for the purpose of using the one chip microcomputer 
1 and realizing the function of a recent diversified 
wireless device without adding an external part such as a 
decoder or the like. 

Also a problem arises in that since the 
transmission power on signal 12 has heretofore been 
shared for the control of the transmitting circuit 3 and 
the transmit -receive changeover switch 5 as shown in Fig. 
4, the signal remaining in the transmitting circuit 3 
driven by a large amount of power is fully reflected by 
the switch 5 and thereby returned to the transmitting 
circuit 3 when the transmitting circuit 3 is rendered 
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power-off to instantaneously switch it to the receiving 
circuit side. It is also considered that in order to 
solve such a problem, control ports are separately 
provided to accurately perform time control through the 
microcomputer 1. However, it is apparent that this is 
contrary to the effective use of the above -described port. 
[0006] 

Thus, an object of the present invention is to 
eliminate the need for the dedicated port for outputting 
the transmit-receive switching signal (T/R) 16 and solve 

the foregoing problems by additionally providing a simple 
circuit which prevents the leakage of a signal from the 
transmitting side to the receiving side upon the 
transmit-receive switching as much as possible. 

[0007] 

[Means for Solving Problems] 

According to the present invention, as shown in Fig. 
1, there is provided a wireless device comprising a 
synthesizer 2 having a VCO transmit-receive switching 
terminal and capable of selectively outputting either a 
transmitting carrier frequency signal or a receiving 
local oscillation signal, a transmitting circuit 3 
inputted with the carrier frequency signal from the 
synthesizer 2 and for modulating the carrier frequency 
signal in accordance with a transmission signal and 
outputting it therefrom, a receiving circuit 4 inputted 
with the local oscillation signal from the synthesizer 2 
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and for demodulating a received signal, a transmit- 
receive changeover switch 5 for selecting a transmission/ 
reception signal at an antenna 6, a control circuit 1 for 
controlling them, an OR circuit 7 which switches the 
synthesizer 2 and the transmit -receive changeover switch 
5 to the transmitting side in accordance with the output 
of ORing of both a write strobe signal 10 for oscillation 
frequency data supplied from the control circuit 1 to the 
synthesizer 2 and a transmission power on signal 12 
supplied from the control circuit 1 to the transmitting 
circuit 3 to bring the transmitting circuit 3 to an 
active state, and a timer 8 which switches the 
synthesizer 2 and the transmit -receive changeover switch 
5 to the receiving side in accordance with an output 
subsequent to the elapse of a predetermined time interval 
from the stop of the output of the OR circuit 7 to the 
disappearance of a transmission output. 

[0008] 

[Effects] 

An output (fo) 15 of a voltage controlled 
oscillator (VCO) provided inside a synthesizer 2 is 
provided in such a manner that the selection of either 
one of a transmitting carrier frequency signal and a 
receiving local oscillation signal is performed in 
accordance with a transmit -receive switching signal 14. 
The selection thereof is driven by the output of ORing of 
the strobe signal 10 and transmission power on signal 12. 
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Thus, the transmit -receive switching signal 16 (see Fig. 

4) outputted from the conventional dedicated port becomes 
unnecessary . 

When the output of ORing is active, the synthesizer 
2 and transmit -receive changeover switch 5 are switched 
to the transmitting side. On the other hand, switching to 
the receiving side is started by an output subsequent to 
the elapse of a constant time of a timer 8 driven by the 
stop of the output of ORing, i.e., the stop of the 
transmission power on signal 12. Thus, the transmitting 
circuit 3 is deactivated and hence a transmission output 
is attenuated and made extinct. Thereafter, the 
synthesizer 2 and transmit -receive changeover switch 5 
are switched to the receiving side, so that rebounding of 
a transmission signal large in power to the transmitting 
side does not occur. 

[0009] 

[ Embodiment s ] 

Fig. 1 shows one embodiment of a configuration of a 
VCO transmit -receive switching circuit employed in a 
wireless device, according to the present invention. In 
the drawing, the same ones as those shown in Fig. 4, 
which have been described in the conventional example, 
are given the same reference numerals. Since they have 
already been described in the conventional example shown 
in Fig. 4, they will not be described herein anew. 

[ 0010 ] 
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An internal block diagram of a so-called PLL (phase 
locked loop) type frequency synthesizer 2 with a 
transmit -receive switching terminal is shown in Fig. 2. 

In the drawing, a reference frequency oscillator 
(TXCO) 25 makes use of a crystal oscillator high in 
stability as a reference frequency. A voltage controlled 
oscillator (VCO) 21 changes an oscillation output 
frequency within a constant range in accordance with a dc 
input voltage. However, the voltage controlled oscillator 
21 used in the embodiment is equivalent to one wherein 
its oscillation frequency is greatly changed according to 
the transmit-receive switching signal 14 . Various 
configurations such as a configuration in which a 
plurality of tuning circuits or varicap diodes or the 
like are used and switched over by the signal 14, etc. 
are used. A prescaler (PS) 24 is a divider for obtaining 
an oscillation output obtained by multiplying an output 
frequency of the reference frequency oscillator 25 from 
the voltage controlled oscillator 21. An ECL (emitter 
coupled logic) type logic element is used therefor to 
provide a high-speed operation in a wireless region 
(about 900MHz) . 

[ 0011 ] 

A phase comparator (PC) 23 compares the frequencies 
and phases of the reference frequency oscillator 25 and 
prescaler 24 . The output of the phase comparator 23 is 
smoothed via a low pass filter (LPF) 22 corresponding to 
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the following stage to reach a dc voltage, followed by 
being supplied to the voltage controlled oscillator 21 
for the purpose of control on the oscillated output. A 
CMOS type dedicated IC is used for the phase comparator 
23 to provide a reduction in power and partly shares a 
dividing function of the prescaler 24 in addition to the 
phase comparing function. A division ratio thereof is 
programmably set based on a clock signal 9 , a strobe 
signal 10 and data 11. 

[ 0012 ] 

The description of its setting operation is shown 
at upper stages (a) through (c) of a timing chart shown 
in Fig. 3. For example, data 11 (19 bits in the drawing) 

outputted from a microcomputer 1 shown in Fig. 1 as a 
serial signal is sequentially inputted to a shift 
register lying inside the phase comparator 23 on the 
rising edge of a clock signal 9 generated by the 
microcomputer 1 on a software basis (see Figs. 3(a) and 
3 (b) ) . After completion of the input of the data thereto, 
they are latched in the corresponding divider provided 
inside the phase comparator 23 as set data in accordance 
with a strobe signal 10 outputted from the microcomputer 
1 (see Fig . 3(c)). 

[0013] 

Referring back to Fig. 1, the VCO transmit -receive 
switching circuit according to the present invention will 
be explained. According to the present invention, a 
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strobe signal 10 and a transmission power on signal 12 
are used instead without using the conventional VCO 
transmit-receive switching dedicated port signal 16 (see 
Fig. 4) . The strobe signal 10 is connected to the anode 
of a diode 31 and the transmission power on signal 12 is 
connected to the anode of a diode 32, respectively. Their 
cathodes are multi -connected so as to configure a so- 
called diode OR circuit 7. The output of the diode OR 
circuit 7 is connected to a connecting portion of 
resistors 33 and 34 . The other one terminal of the 
resistor 33 is connected to ground, and the other one 
terminal of the resistor 35 (sic., 34) is connected to 
one terminal of a capacitor 35. The connecting terminal 
of the capacitor 35 is further connected to a transmit- 
receive switching terminal of a synthesizer 2 and a 
control terminal of a transmit-receive changeover switch 
5. The other terminal of the capacitor 35 is connected to 
ground. These resistors 33 and 34 and capacitor 35 
constitute a timer 8. 

[0014] 

A chart for describing operation timings of the 
above parts is shown at middle and subsequent stages of 
Fig. 3. A waveform diagram at the start of transmission 
is shown in the drawing. Transmit data is first set to 
the phase comparator 23 (see Fig. 2) with the above - 
described timing. When the strobe signal 10 reaches a 
high level for the purpose of this setting, the output of 
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the diode OR circuit is brought to a high level through 
the diode 31 so that the capacitor 35 is charged through 
the resistor 34 . The value of the resistor 34 is used to 
prevent a rush current from entering the capacitor 35 and 
makes use of a relatively small value. Thus, the output 
of the diode OR circuit rises steeply as shown in Fig. 

3 (e) so that the synthesizer 2 and transmit -receive 
changeover switch 5 are instantaneously changed over to 
the transmitting side. 

[0015] 

Next, the transmission power on signal 12 reaches a 
high level to bring a transmitting circuit 3 to an active 
state (see Fig. 3(d)). Although transmission is started 
with its active state (see Fig. 3(g)), the output of the 
diode OR circuit is maintained at a high level through 
the diode 32 even in this case (see Fig. 3(e)) . When the 
transmission is terminated, the transmission power on 
signal 12 reaches a low level so that the transmitting 
circuit 3 is brought to an inactive state (see Fig. 3(d)) . 
However, the transmission output is not brought to zero 
at once but is gradually reduced within a predetermined 
time (see Fig. 3 (g) ) . 

[0016] 

When control is switched to the receiving side 
immediately when the transmission power on signal 12 is 
brought to the low level, the leakage of a signal from 
the transmitting side to the receiving side occurs within 
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the time at which the transmission signal is gradually 
lowered. In order to prevent it, a CR timer circuit is 
configured in such a manner that when the output of the 
diode OR circuit is low in level, i.e., the diode output 
is made open, an electrical charge charged in the 
capacitor 35 is discharged via the resistor 33 having a 
relatively large resistance value. When the voltage of 
the capacitor 35, which is reduced due to the time 
constant of the CR timer circuit, reaches the input gate 
threshold voltages of the transmit-receive switching 
terminal of the synthesizer and the transmit-receive 
switching control signal terminal of the transmit-receive 
changeover switch 5, they are switched to the receiving 
side (see Figs. 3(f), 3(g) and 3(h)). Thus, the leak of 

the signal from the transmitting side at the signal 
reception reaches a negligible level. 

[0017] 

[Advantages of the Invention] 

According to the present invention as described 
above, a VCO transmit-receive switching dedicated port 
becomes unnecessary. Thus, a reduction in size and cost 
of a wireless device can be achieved by a simple circuit 
configuration without using an external part such as a 
decoder or the like outside. Consequently, this port can 
be laid out to realize various functions or the like of 
the wireless device. 

Further, according to the present invention, the 
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simple circuit configuration is capable of preventing 
leaking of transmission power into the receiving side, on 
a concurrent basis. 
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Drawing 

One embodiment of VCO transmit -receive switching 
circuit according to the present invention 

Figure 1 

One embodiment of VCO transmit -receive switching 
circuit according to the present invention 

Figure 2 

Block configurational example of SYNTH having 
transmit -receive switching terminal 

Figure 3 

Example of operation timing chart of Figure 1 
(a) clock, (b) data, (c) strobe, (d) transmission power 
ON, (e) switch signal of VCO, (f) transmit-receive 
changeover switch, (g) transmit output signal, (h) VCO 
local oscillator 
Figure 4 

Example of conventional VCO transmit-receive 
switching circuit 
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